

HOLOGRAPHIC MEMORY SYSTEM INCLUDING A PHOTODETECTING DEVICE 
PROVIDED WITH A BAND-PASS FILTER 



Field of the Invention 

5 

The present invention relates to a holographic memory 
system; and, more particularly, to a holographic memory 
system including a photodetecting device with a band-pass 
filter which is capable of substantially blocking a noise 
10 beam such as white light from the sun or an illumination 
device . 

Background of the Invention 

15 Conventional holographic memory systems normally 

employ a page-oriented storage approach. An input device 
such as a spatial light modulator ("'SLM'') presents recording 
data in the form of a two dimensional array (referred to as 
a page) , while a photodetector such as a charge coupled 

20 device ("'CCD") camera or a CMOS detector is used to retrieve 
the recorded data page upon readout. Other architectures 
have also been proposed wherein a bit-by-bit approach is 
employed in lieu of the page-oriented approach. 

Referring to Fig. ' 1, there is illustrated a 

25 conventional page-oriented holographic memory system. 
The conventional page-oriented holographic memory system 
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includes a light source 100; a beam splitter 102; a 
reflection mirror 104; a first and a second shutter 105 
and 106; a SLM 107; a first and a second lens 108 and 
110; a photodetector 112; a spindle motor 120; and a 
5 holographic storage medium 130. The photodetector 112 is 
a charge coupled device (CCD) camera or a CMOS detector. 

The conventional page-oriented holographic memory 
system shown in Fig. 1 records or retrieves data in the 
following way. The light source 100 emits a laser beam. 

10 The beam splitter 102 separates the emitted laser beam into 
a reference beam and a signal beam. The signal beam is 
transmitted through the beam splitter 102 to be directed 
toward the holographic storage medium 130 and the reference 
beam is reflected by the beam splitter 102 be directed 

15 toward the reflecting mirror 104. The reference beam is 
then reflected by the reflection mirror 104 to the 
holographic storage medium 130 at a predetermined incident 
angle . 

In case of recording data in the holographic storage 
20 medium 130, both the first and the second shutter 105' and 
106 are opened so that the signal beam can be transferred 
to the spatial light modulator 107 and the reference beam 
can be transferred to the holographic storage medium 130. 
The spatial light modulator 107 modulates the signal beam 
25 into binary pixel data on a page basis. The modulated 
signal beam is transferred to the holographic storage 
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medium 130 via the first lens 108. The holographic 
storage medium 130 stores data by storing an interference 
pattern acquired from an interference phenomenon between the 
reflected reference beam and the modulated signal beam. 
5 On the other hand, in case of retrieving the data 

recorded in the holographic storage medium 130, only the 
first shutter 105 is opened so that the reflected reference 
beam can be transferred to the holographic storage medium 
130 while the second shutter 106 is closed- When the 

10 reference beam is irradiated onto the medium 130 in order to 
reconstruct the data recorded thereon, the reference beam is 
diffracted by the interference pattern in the medium 130 so 
that a signal beam is reconstructed. The reconstructed 
signal beam is detected by the photodetector 112 via the 

15 second lens 110 and the photodetector 112 converts the 
reconstructed signal beam to an electric signal. 

However, in case the retrieving process is not 
performed under a complete dark condition, white light 
from the sun or an illumination device may be introduced 

20 into the photodetector during the retrieving process. 
The white light is a major cause of noise so that a 
signal to noise (S/N) ratio of the retrieved data is 
decreased. Therefore, the holographic memory system 
requires a photodetecting device capable of substantially 

25 preventing the white light from being introduced 
thereinto while detecting the reconstructed signal beam, 



-3- 



Summary of the Invention 

It is, therefore, an object of the present invention 
5 to provide a holographic memory system including a 
photodetecting device capable of selectively detecting a 
reconstructed signal beam of a predetermined wavelength to 
enhance a signal to noise (S/N) ratio of the retrieved 
data . 

10 In accordance with one aspect of the invention, there 

is provided a holographic memory system including: a light 
source for generating a reference beam having a wavelength; 
and a photodetecting device for detecting a reconstructed 
signal beam corresponding to the reference beam, the 

15 photodetecting device selectively detecting light of a 
wavelength band including a wavelength of the reconstructed 
signal beam. 

The photodetecting device may includes a band-pass 
filter for transmitting light of the wavelength band 
20 including the wavelength of the reconstructed signal beam 
while blocking light having a wavelength deviating from the 
wavelength band; and a photodetecting unit for detecting the 
light transmitted through the band-pass filter. 

In accordance with another aspect of the invention, 
25 there is provided a photodetecting device for use in a 
holographic memory system, the photodetecting device 
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including: a band-pass filter for transmitting light of a 
wavelength band while blocking light having a wavelength 
deviating from the wavelength band; and a photodetecting 
unit for detecting the light transmitted through the band- 
5 pass filter. 

Brief Description of the Drawings 

The above and other objects and features of the 
10 present invention will become apparent from the following 
description of the preferred embodiments given in 
conjunction with the accompanying drawings^ in which: 

Fig. 1 illustrates a conventional page-oriented 
holographic memory system; 
15 Fig. 2 sets forth a page-oriented holographic memory 

system in accordance with the present invention; 

Fig. 3 shows a selective photodetecting device in 
accordance with the present invention; and 

Fig. 4 is a graph showing a relationship between a 
20 normalized transmission intensity of a band-pass filter and 
wavelengths of light. 

Detailed Description of the Preferred Embodiments 

25 A preferred embodiment of the present invention will 

now be described with reference to Figs. 2 to 4 . In the 
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drawings, like reference numerals present like parts. 

Referring to Fig. 2, there is illustrated a page- 
oriented holographic memory system in accordance with the 
preferred embodiment of the present invention, which is 
5 similar to the conventional holographic memory system 
shown in Fig. 1 except for an improved photodetecting 
device 200. Therefore, detailed descriptions on the 
components identical to those of the conventional 
holographic memory system will be omitted. 

10 Referring to Fig. 3, there is illustrated the 

photodetecting device 200 of the present invention. The 
photodetecting device 200 includes a band-pass filter 210 
and a photodetecting unit 220. The band-pass filter 210 
selectively transmits therethrough light of a predetermined 

15 wavelength band while blocking light of other wavelengths. 
Preferably, the band-pass filter 210 is a laser line band- 
pass filter. 

The photodetecting unit 220, which is, e.g., a CCD 
camera or a CMOS detector., detects the light of the 
20 predetermined wavelength transmitted by the band-pass filter 
210 and converts it to an electric signal. 

In case of retrieving data recorded in the 
holographic storage medium 130, a second shutter 106 is 
closed and only a first shutter 105 is opened so that a 
25 reference beam is irradiated onto the medium 130 in order to 
reconstruct the data recorded thereon. The reference beam 
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is diffracted by an interference pattern in the medium 130 
so that a reconstruction signal beam having a predetermined 
wavelength is generated. The reconstruction signal beam is 
directed to the photodetecting device 200 via a second 
5 lens 110. The band-pass filter 210 of the photodetecting 
device 200 transmits the signal beam of a predetermined 
v^avelength, e.g., 532 nm, to the photodetecting unit 220 
while blocking ambient light having a wavelength deviating 
from the predetermined wavelength band. The phtodetecting 
10 unit 220 converts the reconstructed signal beam to an 
electric signal. 

Preferably, the band-pass filter 210 has a highest 
transmission intensity for light having a wavelength of 532 
nm. 

15 Referring to Fig. 4, there is provided a graph showing 

a relationship between a normalized transmission intensity 
of the band-pass filter 210 and wavelengths of light. As 
can be seen from Fig. 4, the band-pass filter 210 of the 
photodetecting device 200 has a property to selectively 

20 transmit light of a specific wavelength band centered on 532 
nm. That is, in the holographic memory system, the band- 
pass filter 210 transmits the signal beam of 532 nm 
wavelength while suppressing ambient light having a 
wavelength deviating from the above wavelength band. As a 

25 result, the reconstructed signal beam of 532 nm wavelength 
can be detected by the photodetecting unit 220 whereas light 
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having a wavelength deviating from the above band is blocked 
by the band-pass filter 210. Accordingly, a significantly 
decreased amount of white light is detected by the 
phtodetecting unit 220 so that a noise of the 
5 reconstructed signal beam is reduced to enhance a signal 
to noise (S/N) ratio of the retrieved data. 

Although the page-oriented holographic memory system 
has been described in the above embodiment, it is 
appreciated that the present invention may be applied to 
10 a holographic memory system employing a bit-by-bit 
approach . 

While the invention has been shown and described with 
respect to the preferred embodiments, it will be understood 
by those skilled in the art that various changes and 
15 modifications may be made without departing from the spirit 
and the scope of the invention as defined in the following 
claims . 
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